Core level (P 2 p) apparent binding energies of gaseous PF 5
Introduction
Core electron binding energy shifts represent changes in molecular potentials arising from chemical bonding 2 As part of a study of simple phosphorus compounds in the gaseous state we have determined·the phosphorus "core·level" binding energies (the usual P 2 p as well as some P 2 s) of a series of halides PX 3 , OPX 3 ,sPx 3 (X=F,Cl) and PF 5
• Also included are the core levels (Cl 2 s and c1 2 P, Fls' ols' s 2 s and s 2 P> of the substituents. The results are given in table 1.
Results and Discussion
It is interesting to note, in contrast to a previous study of solid organo phosphoryl and thiophosphoryl derivatives 3 , that there is a definite decrease in P 2 p binding energy upon substitution of sulfur for oxygen in EPC1 3
• Such a change is expected on the basis of Pauling charge or electronegativity correlations as well as more sophisticated analyses and it is surprising that such differences were not observed in the organophosphorus compounds. Variation in sample charging characteristics may explain the lack of observable effect in the previous study and the difference emphasizes the value of making measurements in the gas phase.
In all cases, P 2 p and P 2 s binding energy differences were relatively constant. Because the former is the stronger and sharper line, measurements of its energy are more reliable, therefore we will discuss binding energy shifts in terms of P 2 p values only. It is # 0. . n.·.·· "l ··; 0 . . . . .
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-3 -interesting to note however that P 2 p and P 2 s energies are affected equally by valence shell perturbations and that either can be used as a "core level" probe.
In no case were the 2p 112 -2p 312 doublets of phosphorus resolved with the MgKa excitation employed although a slightly asymmetric curve was obtained which could be separated into components by curve analysis 4 to yield a doublet spacing of approximately 0.9 eV.
The 2p 112 -2p 312 doublet of Cl was also not resolved although the lines were more asymmetric than those for either phosphorus or sulfur.
As might be expected, P Much improved prediction of the binding energy shifts can be achieved if we recognize that· the CND0/2 computation assigns n = 2 and n = 1 quantum shell electron density to the core charge and thus assigns a constant potential to the electrons within the "core" shells which appears to be overestimated.
True Hartree·-Fock potentials for the n = 2 electrons will however be different from the nuclear potentials and an appropriate value appears to be about one-half the The chlorides were also commercial materials and were introduced as gases into the supply lines which had been previously exposed to the fluorides and so were probably free of traces of moisture.
The spectra were measured at pressures of the order of The data used to prepare the plot is given in Table 3 • .. u ...;
. 
---------L E G A L NOTICE------

